In the natural history of those days the classification of animals and plants was artificial; not enough knowledge had yet been acquired to make a natural system possible. And it was the same with the diseases. An etiological classification, such as we attempt to-day, a classification by cause, was unattainable; all the differentiation they had was clinical, by signs or symptoms, or by the regions or organs attacked.
Pringle knew intermittents, diagnosed pneumonia, pleurisy and consumption; the other diseases he reports from his field hospital in the spring of 1743 are: " rheumatic pains, with more or less fever; " " inflammatory fever, without rheumatic or pleuritic pain ;" " hard coughs without fever ;" "fluxes;" it some inflammatory symptoms." "Fevers"
were the most numerously occurring of all diseases. Lind reports that 2,174 cases were admitted to Haslar Hospital in two years (1758) (1759) (1760) 38 per cent. of all admissions. Blane reports 806 cases in Rodney's fleet in 1782-44 per cent. of all cases added to the sick list. The exanthemata were not included, but even so the class of " fevers " was so large it had to be broken up somehow, and with the knowledge they had they could only group their cases by the time and place of their occurrence. Thus Pringle and Francis Home, my great-grandfather, both subsequently professors in Edinburgh, who both served with the army in the Low Countries in 1740 onwards, and both wrote books about their service-books which are in the Society's library-grouped the fevers year by year for descriptive purposes (fever of 1741, fever of 1742, &c.), and Blane in the West Indies follows quite the same method.
I submit these facts to this Section, whose study is the natural history of disease with a view to its prevention, that it may be realized why prevention in those days lagged so behind. It is difficult to form a consistent theory of the cause of a single disease-how impossible to analyse the causes of a mixed assortment of diseases-and I desire to simply restate what everyone here knows, that a good classification of diseases is a great help towards prevention. As we now know that phthisis, lupus and tubercular meningitis are not separate diseases, but only separate evidences of the same noxa-the tubercle bacillus-a case of either reinforces the demand for the prevention also of the other, as the harmonics strengthen the fundamental note in a chord. Now from that great mass of fevers which the old observers report there have been extracted and identified several groupsmalarial, remittent, for example. Seventy years ago typhus and typhoid were discriminated after long search: Bruce lately extricated the Malta fever conveyed by goat's milk, and there are others; but we who go abroad still find cases to which we cannot satisfactorily apply the names we see in the text-books, fevers for which we do not know the cause.
It was a great advance to separate typhoid from typhus; difficult clinically, and for two reasons. Unlike other diseases, which, similar at first, seem to differentiate themselves as they progress, these two fevers end in a very similar typhoid condition. This they were particularly apt to do in the olden days, when, as you will remember, patients in fever hospitals had only 600 cubic feet of space. Ventilation was thought harmful, and venesection must, one thinks, have caused all patients to present after long illnesses a similarly exhausted appearance.
There was another and a greater difficulty. These fevers were apt to occur in different places each by itself, and as communications were less free and frequent then than now, authors might not have seen them both. I have always been told that in the thirties of last century there was animated controversy between the schools of Paris and Edinburgh about the natural history and treatment of " fever," each thinking the other unwise, or at least lacking in clinical acumen, whereas both were right, though each saw only his own side of the shield; " fever " in Edinburgh was typhus, " fever" in Paris was typhoid. That neither of them would give in did both schools credit, for so we came to know the truth.
This raking amongst the embers of forgotten controversies will be of benefit to us if it makes us reflect and inquire whether such controversies are not going on amongst us now. Is it at all possible that among the less well-known and unnamed fevers of to-day there are not some as distinct as those others, which, too, when discriminated, might be in their turn prevented ? Public health has so greatly improved, we can expect no so marked results as followed the recognition of typhus and its subsequent prevention. Still, it may be worth our while to seek out and differentiate these others that in time, as I say, they may be stopped.
It is a little novel this idea of going to look for a new disease; they are generally discovered more or less by accident. To pick out a new disease is much as if one were in a club where habitually one met some thirty or forty Englishmen, but one night there appeared a Scotchman, and would one notice him ? Essentially different he would be, but in appearance he might be very like an Englishman, or he might be very different. If one had no warning to expect a different sort of stranger one might class him in one's mind with some other member one knew like him, unless he spoke and failed us in English, which would be a sort of Widal reaction to test himn.
Home: Discrimination of Unrecognized Diseases
Each new case as we see it we class with some others we have already seen, unless something very striking shows 'it to be peculiar, or unless many others suddenly begin arriving far more like one another than like any of those we have known about before. Each of us looks at cases from the point of view to which his own experience has conducted him, and his comparisons may be as different from those of his' neighbours as was that of the little town-bred child, on her'first' train journey in the country, who amused us all as we passed some sheep by her excited surprise at the " funny dogs those are." And probably that is how we shall meet a first case of a new disease. It will be " a funny case," " an odd case," an unpaired case that is. It is these odd cases, these residua, that repay investigation. That is how radium was foundin residues. That is how they find gold at the mines.
As to the local assignment of " fever " of which I spoke, I was much struck with this in the nineties on the East Coast of Africa. Durban fever used to be talked of in the seventies. In the nineties you heard no more of Durban fever. Durban had got settled, had sown, reaped, and was done with its wild oats. A reputation for fever now attached itself to the ill-built, untidy, or sparsely populated places up the coast-Beira, Chinde, Quilimane. These fevers all seemed to be malarial, but in those days we had no exact diagnostic, and we had advantage from calling these cases by names of the places where they originated, for we never knew when some other fever might appear, nor from whencesome other fever terrible as the dreaded blackwater fever-and the name it got would be a warning to the newcomer to give as wide a berth as possible to the place whose name that deadly fever bore.
In the early nineties we classified fevers into (1) zymotic, (2) continued, (3) malarial (which might be remittent or intermittent). Zymotic in East Africa (except dengue) we did not see; continued meant typhoid; intermittent are a well-marked class, and all other fevers were returned as remittent and ascribed to malaria, or in those days the same thing-climate. The preoccupation of every surgeon on this East African station was " fever "; it was climatic. You could not tell when it would visit your ship, or when it would leave. It was climatic, so nothing could be done to prevent it, except keep out of the sun, but it was good to see your ship as clean, dry, and well ventilated as possible, for that increased comfort.
When I joined the station I was very anxious about those men, obviously the most exposed to the climate, those who went away in boats cruising after slave dhows, and proposed to my captain I should medically examine them before they started and only allow the healthiest to go. He, however, who had been on the East Coast for a year, laughed at my anxieties, and assured me they were unnecessary. I could not see how this could be if the fever was, as everyone said, due to climate, but I did not press the matter, and later I found the captain's view -correct, for the fever after all was not really due to the climate directly at all.
To anyone reading the reports on the health of the East African station yearly appearing in the Blue-books from 1880 onward it must shortly become evident that within the group, " remittent fever," were included cases of two quite distinct diseases-the first a true malarial remittent, not picked up aboard ship, but always contracted ashore, and generally, almost invariably, by sleeping ashore ten to fifteen days previously. See Lancet, October 28, 1899, where I repeat from the Blue-book for 1887 the history of a party of ten who passed the night ashore. The seven men slept and all got fever; the three officers who did not sleep escaped, for, being always kept awake by the mosquitoes and always brushing them off, they prevented any single mosquito from settling and so infecting them. For this fever quinine was specific. The second fever, on the other hand, appeared to have its origin exclusively in ships; neither in boats, whose crews continuously escaped it, nor ashore; nor did it spread from ship to ship; nor was it carried by wind. It might occur in ships at Zanzibar, but in no relation to the occurrence of fever ashore. In 1880 it was severe in H.M.S. London, the stationary ship at Zanzibar, when Zanzibar was healthy. In 1881 it attacked both ships and shore. In 1883 the epidemic in the London did not spread to the ships near her, so the infection was not carried, or at at any rate did not spread, by wind. Further, it used to be noted that the fever diminished in the London when a cool wind blew off shore. In 1887 there was a bad season ashore, but ships suffered little. In 1884 it was reported from the Euryalus at Massowah, when it specially attacked the boys. She was described at the time as overcrowded, and those of her ship's company who were landed in Massowah were healthier than those who remained aboard, so it was not Massowah which gave it to them. This fever did not attack the natives serving on board ships, and was noted to be specially prevalent at Zanzibar during the great rains in the first quarter of the year, both of which facts were held to prove its climatic origin. My view is that it was due to want of ventilation and overcrowding in the ship herself. It occurred in damp ships like the London, which was so full of rotten timbers that she was broken up in Home: Discrintination of Unrecognized Diseases 1884. It occurred in the great rains; it occurred in ships which, with full complement, had been quite unnoticeably healthy in harbour but were sent to sea in bad weather, for in each case ventilation was impaired. In Zanzibar Harbour in dry weather every port and scuttle is wide open and the awning, high up and horizontal, allows air to escape from the ship as freely as possible. At sea in bad weather the scuttles, &c., are closed, and in harbour during the great rains ports are half closed and the awnings sloped, imprisoning the air inside the ship. I did not know all this in 1895. I wish I had. That the natives escaped it too does not prove it was due to the climate; their conditions of life were quite different. They had far more fresh air than any white man-they lived on the booms, a sort of flying deck above the upper deck, out in the open air-and this may equally explain their immunity, and now you see why the men away in boats escaped. Every now and then one of them would sleep ashore and get malarial fever, but more fortunate than their envied neighbours, with all the comforts of a ship, who with these also had the risk of infection, the boat's crew were thoroughly exposed to the climate and so remained healthy.
The fever of which I am speaking may be described as an asthenic pyrexia without special features. After two days' malaise and headache the patient would get nausea, retching and vomiting; temperature 1010 F. or 1020 F.; pulse about 100; skin moist; bowels confined; headache, pain in loins and sometimes even already marked exhaustion. Stage of advance: Temperature 1030 F. to 1050 F.; skin dry, often pungently hot; eyes suffused, headache, restlessness, perhaps delirium; tongue dry, thirst, anorexia, perhaps much vomiting; bowels confined; pulse and respiration fast; symptoms worse at night. We thought this proved the fever to be, as we called it, remittent. I nowadays often wonder if it was due to the diminished ventilation, due to the stillness, the airlessness of a tropical night. Convalescence: Great debility, skin clammy; appetite slowly returned. Complications: Haematuria reported by one medical officer; I have known it followed by insanity; definite and routine sequelae there were none; duration ten days, and relapses may occur. Treatment: Quinine is a good tonic but no specific.
In the Archives de Medecine Navale for May, 1895, is noted a report on the fevers of Massowah undertaken by medical officers of the Italian Navy, who found three different fevers: (1) Malaria cases, imported only;
(2) an indefinite fever, no germ isolated; (3) typhoid; (a) abortive-Bacillus typhosus in blood from finger; (b) developed. This fever I am mentioning-that reported from the Euryalus at Massowah in 1884 -may perhaps be included in their No. 2. I was in those days serving at Zanzibar in the Swallow sloop, and we tried to get her thoroughly aired-windsail in every hatch and windscoop in every scuttle; we all felt this did us good. The old proverb is that a smart ship is a healthy ship, and she was pretty busy as well as pretty that Swallow, but I regret I cannot give statistical evidence of her health. We got a great deal of malaria when landed, but we thought we did not have so many as usual of our fever cases to invalid.
The lesson of these East Coast fevers may be thus stated: (1) the importance of accurate diagnosis-no prevention of the ship fever could be other than blind so long as it was confused with the fever due to malaria or climate which you could not change. If we had dreamed it was due to stuffiness of the ship, I am sure the captain would have had the men sleeping away in boats or going route marches to let the ship dry, or something would have gone on being done till the right thing was found; (2) the importance of not being led astray by popular etiology; (3) the little direct influence on disease of that resultant of meteorological conditions called climate.
I must next ask you to consider another example of inaccurate diagnosis which also hindered prophylaxis and did much more harm, as there were far more people concerned. I now refer to what we used to call Malta fever. When -I entered the Service in 1885 the crux of the Naval Medical Department, as we who then entered very soon learned, was Malta fever-a great many cases for which we had no satisfactory treatment, with many invalidings though few deaths. No prophylaxis could be hopefully considered, for the disease we knew was due to the climate of Malta, which we could not alter, and, besides (here came in the mischief of faulty diagnosis), it attacked the soldiers as well as us, so we could not think it due to ships. This fever was not described in the text-books; there was no book about it; we believed the people who had seen much of it knew something about it, but it was surprising how little they could tell us.
In January, 1886, I was told off for the Alexandra in the Mediterranean, and naturally searched out all the information I could get about this fever. The most weighty came from the Inspector-General at Haslar, who had had long experience of the Mediterranean, and kindly talked to me about this fever, concluding by advising me to keep a great-coat in our mess boat to protect me in going off to the ship at night. In fact, the only prophylactic then known wasavoid chill. We of the new ship's company for the Alexandra were sent to her from Portsmouth on February 20 in H.M.S. Tamar. Reaching Malta on March 1 we were turned over to H.M.S. Hibernia for two months till the Alexandra had refitted. The Tamar was crowded, and in our own ship's company had a dozen cases of pyrexia, indistinct at first, but later becoming pneumonia or bronchitis, and similar cases continued to occur after we left her till the end of April, when these cases were replaced by others called fever.
Marston, in 1860, wrote a paper on fevers at Malta, which appeared in 1863 in the Army Medical Department Report for 1861. He classified them as simple continued, typhoid and gastric remittent. This classification-practically it was that was followed in our returns in 1886. The simple continued fevers were the slight cases. Some medical officers there were who thought this a definite disease like typhoid. Others thought it a limbo for slight cases of fever due to undiscriminated infections; all slight cases of remittent and abortive attacks of typhoid, for example, fell into this group.' The prolonged and more serious cases were divided between typhoid and remittent. Those with more definite abdominal symptoms, diarrhoea, three weeks' pyrexia and then lysis, and especially if they had a fatal issue, would be called typhoid, particularly if rose spots had been seen or a post mortem had shown the ulcerated Peyer's patches. The rest that could not be called typhoid would be classed as remittent, and were of all degrees of severity, from the uncertain week-long pyrexia, which would have been called simple continued had not the temperature been so high and the symptoms so severe, to the well-developed case one sometimes saw with a prolonged weary clinical course without strongly marked features but going on relapsing, sometimes with well-marked rheumatic sequela (this I used specially to note in cases seen in the military hospitals), and a death-rate of 2 per cent. Except the typhoid we thought all these fever cases to be the same and peculiar to the island. They were returned as remittent, but in conversation we called them Malta fever. Our attention was rather focussed on the bad cases, of which I saw a good many in my first week at Malta, when sent to do duty in the Naval Hospital and later at the Valetta Hospital, where was living Sir David Bruce, who showed me more.
We were then at Malta seeing a quantity of fever cases really undistinguished except by severity between slight febricula and a four or five months' case of Malta fever, so I think there is a little excuse for us that we did not realize that they ought to be broken up into groups. Another difficulty I will tell you in a minute. None of us knew how these cases came, but the most frequent hypothesis was dirt. Bruce talked of soil saturated with the filth of centuries. Gipps, in his paper read to this Society, ascribed the fever to the sewage contamination of the harbour water, and noted that ships that were suffering lost it soon after leaving Malta and did not pick it up in other Mediterranean harbours. Thinking it over again now I feel that the Army and people ashore generally had more rheumatism than fell to the cases in the Service afloat. I did notice then that young soldiers one used to go l Simple continued fever is by many considered to be abortive typboid. It is reported, however, by Surgeon J. G. Fowler, R.N., that the Powerful's landing-party of 250 men who went through the siege of Ladysmith suffered from this fever equally whether below or above the age of 25 years. This is quite a different age-incidence from that of enteric fever (Bluebook " Navy Health," 1899, Appendix). and see at Cottonera Hospital had a rheumatism much more crippling than that our patients experienced. Here was the hint of a discovery which, alas! I did not make in time. What masked this observation, what gave our people rheumatism, some of them, was that cases sent to our hospital sometimes got fever there (popular lay opinion said every case) from the milk, and these cases might very well have rheumatism even if none had it in ships from their primary infection. Then cases were called remittent fever which obviously were not so. I remember Inspector-General Todd, then senior surgeon in the Alexandra, showing me that a pyrexial case which I thought to have intractable Malta fever was really suffering from infla.mmatory fever and was at once cured by the opening of an abscess, and there were other people then just as young as I.
In 1891 I was sent to do duty at the Admiralty for a fortnight, and, having access to records, read up many reports on this fever, and that winter, at Inverness, in medical charge of but a small ship's company, had time to write a report on Malta fever for the journal we send into office very year. This report, amplified, became, in 1895, my thesis for the degree of M.D. in Edinburgh. In that thesis I tried to establish, by investigation of its epidemiology, that Malta fever was due to overcrowding, and that it could be prevented by improving ventilation. So many lines of investigation seemed to lead to this same conclusion that I was confident this investigation of mine was sound. When, therefore, the Malta Fever Commission was being appointed I sent Bruce a copy of that thesis to help them. He said he would lay it before them, but, to my surprise, indicated that in his opinion my paper would not advance them much.
In 1906 Bruce's Commission had stopped Malta fever, and I found the surgeon I had got in H.M.S. Exmouth, G. M. 0. Richards, a very capable officer, knew about the recent investigations in regard to this fever, he being just back, too, from Malta, and I trusted my valuable paper to him. He read it indeed, but to my vexation he, too, said it was of no particular interest, adding that these older papers were quite unimportant now and gave no enlightenment, since the cases on which they were based could not-it was not possible they could-have been accurately diagnosed.
I may explain here, as some members may not remember the dates, that in 1886 Bruce found in the spleen of fatal cases of Malta fever a micrococcus, the Micrococcus melitensis as it is now called, and by inoculating-this into a monkey he proved it the cause of the disease. Several of us then went about pointing out the great cleverness of the medical profession which could find the cause of a disease so troublesome. We were, however, only met by our lay friends with biting remarks about the uselessness of knowledge of a disease which did nothing to help its cure, and our arguments that advances in knowledge were valuable in themselves had few supporters. However, Bruce's discovery had, at least, made the accurate diagnosis of this disease possible in the post-mortem room, which was something, though otherwise it seemed to have been of no practical benefit, and so things remained for ten years, until the Widal reaction was discovered. Sir Almroth Wright soon noted that the serum of Malta fever cases clumped its micrococcus alive or dead. In about three years this reaction became generally used in Malta. Bruce's discovery had now led to the diagnosis of cases during life, but had certainly not yet improved treatment.
In ten years more we find the Commission hunting all over Malta for this micrococcus, finding it in goats, then in their milk, and so, in July, 1906, this fever was stopped, and there practically has been none since in the Army or the Navy. And it is better to prevent a man from wanting treatment for a disease than to give him, sick, the best treatment that could be.
Does not this all show that it is worth while to obtain any increase in knowledge, for, trifling as it may appear at first, there is no knowing how far-reaching it miay prove; 1886: micrococcus found and diagnosis possible in post-mortem room; ten years on (1897 to 1900): serum reaction and diagnosis made possible of cases during life; twenty years after (1906): Fever stopped, and no diagnosis required ?
The history of the prevention of this fever is particularly interesting. It was so 'restricted in area, and with so little to differentiate it in life from other fevers, that one cannot see how it was to be investigated unless Bruce had found the micrococcus-a specially hard nut for us of this Society, who, when we hear of a disease, think of it as something to be prevented. How long would it have been before someone thought it worth while to trace the effect on each of the consumers during a month of the milk of each of a flock of twenty apparently quite healthy goats ? Beside such a toilsome research, even Dr. Davies's patient and skilful unravelling of the milk routes by which typhoid came to Clifton seems quite easy.
We must now go back to Surgeon Richards's opinion on my thesis.
It was quite clear he was correct; that thesis of mine did seem Trans. Epidem. Soc. Lond., 1897-8, xvii, p. 78. valueless. Malta fever was due to a specific infection of goat's milk. Whatever could I have meant by proving it was due to faulty ventilation and overcrowding ? Another thing puzzled me much. What were we in the Service afloat doing with all that Malta fever from infected milk, when I suppose no milk was drunk on board ship except by the officers' messes and by their servants ? The men never drank milk to my knowledge, unless they were on the sick mess. Where did they get the fever ?
Six months ago I was put on half-pay, and in writing up the results of overcrowding for the ventilation section of a book on naval hygiene, I recognised that the Malta fever of which I had written in my thesis was one of these diseases of overcrowding, and, at last, became aware that in Malta, about 1886, there were, at least, two fevers unknown to the text-books of that day-one Micrococcus melitensis septicaemia of Bruce, due to infected milk, which specially attacked (1) people ashore, (2) the Armny, and (3) patients of the Service afloat-who got milk in sick bays or in hospital. This, by much the more important of the two, is the fever commonly known as Malta fever. The other fever, that on which I am trying to focus your attention to-night, which also occurred -mainly, though perhaps not exclusively, at Malta, was a fever of overcrowded ships, attacking, so far as we yet know, only the Navy, and of them only the crews of certain ships. This fever has since gradually decreased, till now the structure, management and equipment of ships has so improved that one hears this fever has completely disappeared.
Bruce concerned himself only with the first; I concerned myself only with the second. Again the case of opposite sides of the shield. So now I have to show you that our cases were due to overcrowding. You inight think that overcrowding could not but be recognized and rectified. To show you how much overcrowded a ship could be without people clearly recognizing that it was so, I would quote a paper read to the Epidemiological Society in 1863 by Inspector-General, Sir W. Smart, on epidemic pleuro-pneumonia in the Mediterranean in 1860.
H.M.S. St. Jean d'Acre was commissioned in 1859, and by the end of June had reached the Mediterranean. She was considered overcrowded. The ship's company, 850 of them, slept in hammocks on the lower deck, each man having only 28 in. laterally, so that in harbour they formed, as the doctor, Edmonds, said, a compact mass. He notes that on April 8 the temperature of the air below the hammocks was 60 F., while that above was 81°F. So considerable a difference produced strong draughts, which led the people near the ports to close them and thus further impaired the ventilation. The lower deck is also reported as too damp from over frequent washing. One hundred and fifty-three cases of fever were sent to hospital in her first six months at Malta-continued fever, tending to become " remittent, many assuming a typhoid character." In fact, exactly like ours of 1886-9. She was sent to Corfu and improved in health, but returning to Malta three months later became, as the old word was, " sickly " again at once; in the succeeding nine months, though the overcrowding of the lower deck was a little reduced, 100 men being taken off it, there were noted these cases: She was not quite so bad as this suggests, for many of the cases were subsequently decided not to be phthisis, though they resembled it. But six cases did die. It is said that some new class of recruits had been taken in the ship, subjected to medical inspection less rigorous than usual, so I suggest that she was suffering from overcrowding with a considerable phthisical infection larger than usual. Overcrowding was indeed thought possibly a cause, but it was not definitely decided to be the cause. Decaying wood and foul bilges were also held to blame. No one was convinced that overcrowding was the cause. One wonders why all these men were put to sleep on the lower deck when there were two other decks higher up, and with better ventilation, almost untenanted. I expect this was a legacy from the great war and done to leave the guns on those other decks unencumbered in case of a night attack. Now, to take examples of this remittent fever in the Mediterranean, consider the Royal Oak in 1866. In previous. years she had suffered much from fever and was now, in June, at Malta, and frequently sending cases of fever to hospital. " On June 18 the lower deck was relieved of 130 men, and from that time a decided improvement set in." At the same time the ventilation of the lower deck was much improved, and at the end of September the sick list was half that of the previous year. The sick rate, which had always previously increased in the third quarter, now fell off, and that for the Christmas quarter was the lowest hitherto in the whole commission of the ship.
In the eighties fever is frequently reported from the Mediterranean, and the annual reports generally state the number of cases in the ship that suffered most. These below are the big ships:- It is to be presumed that those not mentioned suffered less. Now anyone acquainted with these ships will divide them at once into two groups.
(I) Incidence 30 per cent. to 10 per cent.
(II) Incidence 10 per cent. to 21 per cent. No. I, with higher incidence, are called central battery ships. They have hand-worked guns and large complements of men required to work them and smaller space per man. No. II, turret ships with few and power-worked guns, small complements and more room, had small incidence. I will compare two of them in each of which I had the good luck to serve-Alexandra and Dreadnought. The Alexandra's men were carried on three decks, so you can easily see those sleeping below must have had less air than the men had in the Dreadnought, where very few were on a second deck and those had artificial ventilation. The Dreadnought was much drier than the A lexandra. When I went to her I took over some clothes that in my cabin in the Alexandra were threatened with mildew, which in my lower deck cabin in the Dreadnought was killed by the warm dry atmosphere.
We had a very interesting experience in the Alexandra in 1886-9. She was kept throughout the commission as clean and dry as possible. Her first lieutenant (now.Admiral), F. S. Inglefield, painted the " flats " or lower deck white to show up the dirt. These flats were washed once a week with warm fresh water, carefully dried up immediately after; a deck-cloth was then put down, and this was sent ashore at the end of next week to be washed to save dampness on board. For the first two years she was only cleaned by candle light, and in each year you see she had 10 per cent. of the men attacked with fever. Before the third year *K1H. the ship was fitted with electric. light, and now not only could a higher standard of cleanliness be attained, but there was less damp and dirt from the burning candles. A boiler was always alight to run the dynamo, and what with the furnace drawing part of its air from the flats and so improving the ventilation, and what with the heating of the ship by conduction from that boiler, the flats became beautifully sweet, clean, and dry; the micro-organisms that used to grow there were removed or killed, we had only 31 per cent. of the men this year down with fever, and we are no longer pilloried in the Blue-book.
It is unsafe to over-minutely compare two years with one another, for one does not know quite how much time was spent at Malta, and it was at Malta that the ship suffered from this fever.
It is difficult to exactly assign the importance of humidity in the factors of health; it comes in, in part directly as favouring the growth of micro-organisms, in part indirectly as a measure of insufficient ventilation. In my early days I thought humidity must have great importance as a cause of disease, and in my journal for 1888 I was able to put in a note showing, on two years' observations, that in the Alexandra, with 700 men, at Malta in the winter, there was always a case of sore throat at the morning visit if there had been recorded during the previous twenty-four hours a humidity of or above 80 per cent.' I thought then that the relation was direct, but the high percentage humidity was certainly an evidence of still weather in which ventilation was at its worst. There was a popular belief in the fleet that the fever was more frequent in still weather.
The experiences of H.M.S. Trafalyar in 1891-2 are of great interest. She was a turret ship, but of a new pattern, with a secondary battery, the men, consequently, more shut in than in the Dreadnought. The Trafalgar was in Malta Harbour near or in dry dock from February 10 to May 5, 1891, and returns 159 cases of continued fever, 85 of remittent, and 24 of enteric from a complement of 600 men. The fever rapidly increased from the beginning of April. The next year she was to spend the same period in dockyard hands, but a definite effort was made that there should be no fever this year. Wind sails were hoisted everywhere possible, every attempt was made to secure cleanliness, dryness, and thorough ventilation of the ship. Also, the men were daily landed by watches and sent to Corradino Parade Ground to air them and give the ship a better chance to dry, and while they were in dry dock this year no fever cases occurred.
But if this fever is only due to overcrowding in a ship why should it be called Malta fever? It has, in fact, been reported from elsewhere, as, for example, from the Channel Fleet in 1884, where Inspector-General, then Fleet-Surgeon, G. Maclean, who afterwards came to the Alexandra, drew attention to the number of pyrexial cases which came on the list as soon as ships went to sea and had to close their ports and spoil their ventilation, and he notes how closely the cases that then present themselves resemble those known in the Mediterranean as Malta fever. These cases were more frequent at Malta than elsewhere. Why ? There are three reasons:
(1) The biggest ships of the Navy, those with largest complements, were at Malta, and it was generally numbers of cases, not percentages, that were reported and impressed people. The big ships of those days were only in the Channel and Mediterranean, and having only natural ventilation were always worse off for that than the small craft, whose mess decks are quite close to the outer air.
(2) The temperature at Malta was such that the ventilation of these large ships was there at its worst. When air is breathed it is heated, it is also made moister, and by each of these changes its specific gravity is lowered-that is, the expired air is lightened, and these changes make it rise away from us. But it also has its lighter oxygen replaced by heavier carbonic acid, which tends to make it denser. The ultimate specific gravity of the expired air is the resultant of all these changes and varies at different temperatures. Dr. Shaw, Director of the Meteorological Office, in his recent most valuable book, "Air Currents and the Laws of Ventilation," has calculated 81°F. as the temperature about which these processes balance one another, so that the difference between the specific gravity of inspired and expired air vanishes. As he says: "At such a temperature a crowd would inevitably be poisoned by its own breath." Now you may remember that 810 F. was the temperature of the air which Dr. Edmonds at Malta found the tars breathing in the St. Jean d'Acre during her great epidemic.
(3) The physical conformation of Malta Harbour, so different from that of any other harbour with which I am acquainted, also helped to spoil the ventilation of the ships by keeping off them any possible breeze there might be. The Grand Harbour at Malta is wonderfully convenient for seamen. There is quite deep water close alongside, and I doubt whether ships of the deepest draught are anywhere else in the world so closely packed together, and as the water close alongside the shore is so deep ships are able to lie just under the high fortifications, another most unusual feature of this harbour. These great high walls shut off from A-10 the ships any little breeze there may be which might give us a little change of air on board in a warm night.
A study of the Blue-books will, I think, convince anyone that the incidence of " fever " was greatest on ships lying at the top of Dockyard and French Creeks and in the dry docks. Such was the experience, anyhow, of the Enterprise in 1866, Monarch and Condor in 1882 , Superb, Iris and Carysfort in 1884 , Agamemnon and Polyphemus in 1887 Trafalgar in 1891. In 1887 Carysfort, doing samne work as in 1884, refitting in the summer, escstped fever because, as I think, the cholera scare of that year sent her out to Bighi Bay to lie, very inconvenient for her work and costly to the country, a cause probably too of great vexation to her people, but, at the same time, salutary. The case of the Trafalgar, in 1892, I have mentioned. Besides, ships suffering fromn fever in these localities have been relieved by a shift to a more airy billet. Another Trafalgar, in' 1863, lost the fever when moved from French Creek to Bighi Bay, as did the Enterprise in 1886, when moved round to Sliema. A move of this sort seems generally to have done good, perhaps, of course, because it would not be mentioned unless benefit had Home: Discrimination oj Unrecogzized Diseases accrued. And a move of this sort seems to do more good than a trip tosea, for the. inove to sea may be made in bad weather when the ports are closed and ventilation the more diminished. To return to the instructive vicissitudes of the Alexandra; in June, 1887, she had much fever, and' leaving Malta we cruised up the Italian coast, but we did not begin to lose it, nor the people to thoroughly and clearly improve till we got to Golfo d'Aranci in the N.E. corner of Sardinia, where a strong breeze (force 4 to 5) blew through the ship every afternoon. What I hope you now recognize with me, I may shortly state: that in Malta, 1886-9, there were two fevers unknown to the text-booksone, Bruce's Micrococcus melitensis septicaemia, commonly called Malta fever, attacking people who lived on shore or drank milk, included' amongst these last being patients sent to hospital from the Service afloat; the other, this fever of overcrowding on board ship, onlyattacking the Navy, and attacking it in other places than Malta, but most conspicuously at Malta, because there were there lying in a particularly stuffy harbour, at a specially dangerous temperature, a numerous fleet of our largest ships.1
Bruce was then concerning himself with his fever only, I specially with ours, while Gipps, working with Bruce at bacteriology, was involved with both. It is distressing to think how much good Gipps and I might have done at that day in earlier prevention if we had not fixed our attention so much on the stagnant filthy water of the harbour and had given more thought to the harbour air. I have taken up your time for too long. In conclusion, I would like to tell you that the manage-ment, equipment and construction of ships has so much improved that this fever of overcrowding is not likely to recur in any considerable degree, even in Malta.
The improvement in the health of the Service is manifest. This Society will readily, I suppose, accept phthisis as a measure of the degree of overcrowding. In the Alexandra, 1886-9, we had, per 1,000 men per annum, eight cases of phthisis. In the Galatea, in Home Fleet, 1901-2, six cases, and in the Exmouth, 1905-7, the score had gone down to two. I am sorry I cannot tell you the sick list of the Mediterranean Fleet, but in 1901-2, in Home Fleet, the number generally off duty sick and in hospital was 4 per cent., but a new class of ships then came in, and in I I would here note that when I speak of a disease due to overcrowding I am tbinking of an infection, rendered more numerous or more virulent by the increased biological activity of some at present undetermined noxa, the increase resulting from the greater heat, moisture and carbonic acid associated with overcrowding.
the Channel Fleet, 1905-7, the Exmouth, with flag of Sir Arthur Wilson, being flagship, the average percentage sick and in hospital was only two, and this, in the same climate, halved in four years. The Exmouth class had larger cubic space and corticine on the decks. They were the last class without artificial ventilation for the mess decks. So I expect that in new fleets of newer ships you will soon hear of still further marked reductions.
DISCUSSION.
The PRESIDENT (Dr. Newsholme) said that he was sure the members felt themselves greatly indebted to Fleet-Surgeon Home for his paper, in which he had given them the fruit of much valuable experience. A lesson they might all learn from it was the inadvisability of trusting to the categories of disease stated for them in their text-books of medicine, as it was always possible that there might be something beyond them. Fleet-Surgeon Home suggested that what was commonly called Malta fever was really two diseases. One of these, which had almost disappeared, was due to Bruce's Micrococcuts melitensis, and the other, it was contended in the paper, was due to overcrowding on board ship. Even to landsmen this was a matter of great interest, for if they looked carefully enough they ought, on this supposition, to discover these cases of pyrexia on land as well as on sea, assuming that the conditions of temperature, &c., were the same.
Fleet-Surgeon A. G. P. GiPPs asked whether the reader of the paper could make any suggestion as to the pathology of this fever of overcrowding. It seemed to him that it must have some definite condition; it could hardly arise only from bad air due to an overcrowded state. It would be interesting to know whether any cases had been pathologically examined and any growths made from the organs. Fleet-Surgeon Home mentioned the ship St. Jean d'Acre, on which a large number of fever cases occurred during her six months' stay at Malta. Afterwards she went to Corfu, where the fever subsided. Yet the overcrowded conditions were the same, for there were an equal number of people on board. Had the reader of the paper any explanation of this ? He would also like to ask why he called it "Malta fever" if it was due to overcrowding. He (Fleet-Surgeon Gipps) saw a good deal of Malta fever at the time he mentioned-i.e., 1886-89; and many of the] cases occurred on shipboard. But so far as the officers' milk was concerned, it was never taken in an unsterilized condition-it was only used in hot tea or coffee and the men never drank milk at all, so that he was at a loss to know where they contracted it.
Colonel DAVIES said that he might give his experiences of one kind of Malta fever to which Fleet-Surgeon Home had alluded-the Malta fever of the nomenclature, not his fever of overcrowding. He went out to report on the fever in 1905, at a time when, although they knew the actual microbic cause of the disease, they had still to discover wherein it lay, how it got from one place to another, and the manner in which it found entrance into the human body. His method of work was to go as systematically as he could through the various stages of possible infection-air, water, soil, and so on. A lifetime might be spent in carrying out a thorough investigation of this kind, but at that time they bad nothing definite to guide them. He endeavoured-he had naturally a predisposition to do so-to fix upon some insanitary condition as the particular cause, or, at least, as the aiding cause. He tried to prove that insanitary barracks must affect the case, but, unfortunately-unfortunately, he meant, from his own point of view-he was unable to prove that lack of sanitation in barracks had any particular effect. Water was practically out of the question. A suggestion had been made by Hughes that it was due to the poisoning produced by drain air, and he endeavoured to find out whether this was the case, but he could discover nothing whatever in that direction. No food appeared to be a likely avenue except milk; and as soon as Horrocks fixed upon milk as the cause orders were immediately given that all milk should be boiled for the troops, and the regulation was carried out first in the Army and then in the Navy. He was unable to find out at that date, 1905, that as regards the garrison as a whole, the boiling of the milk had any influence whatever. Every precaution was taken to ensure that the instructions were carried out, but apparently without effect in stopping the disease. One case, however, was overlooked. It was the case of a rather insanitary barracks, where some extra incidence of the fever might have been expected. On the contrary these troops suffered comparatively little from fever, although there they did not boil the milk; whereas in the other barracks the instructions that the milk should be boiled were obeyed. He (Colonel Davies) did not think at that time that the milk was the predominant cause so far as the troops were concerned. The figures in the case of young infants were worked out very thoroughly-he saw nearly all the British mothers and babies in the islandand the results were about two to one in favour of the milk theory so far as the children were concerned. It was thought possible that, as in the case of malaria, the bite of an infected insect was the cause, that proliferation occurred in the mosquito, and so the germs were carried to the blood. This theory was eventually found not to explain it, and, of course, it could not be entertained now. To-day everyone knew that the milk was, if not the entire cause, certainly the predominant cause of the malady; and all one need do was to refuse fresh milk of any kind derived from the goat and even from the cow; for, from the dairyman's point of view, the cow was very often regarded as a sort of goat. This fever had practically been abolished amongst the troops in Malta, by the abolition of all milk, except tinned milk only. The history of the investigations showed the good that could be done by pathological research. He was not ashamed, however, to confess his early mistaken impressions, because, after all, the questions of overcrowding, drain air, and other insanitary conditions in relation to a particular disease had to be settled, and even work which was based upon a mistaken hypothesis might prove to be of some use eventually.
Surgeon-General G. J. H. EVATT said that he had never had the pleasure to serve in Malta, but he thought Fleet-Surgeon Home had given them a very important general lesson in the question of the hygiene of masses of men. If they took the acreage of a harbour and treated each of these ships as a lodginghouse or barracks it would be found that there was a dense population per acre. He (Surgeon-General Evatt) had been for forty years in the Army, but he had learned more about Malta that evening than he had known before. It was a very important station, and it might very likely one day again become a great "place of arms." They had learned a great deal from the paper concerning the risks of overcrowding men, and the population per acre in a crowded harbour of densely-packed ships was a question worth studying. Barracks were now being built in various parts for sailors, and although they had greatly benefited, he was sorry to see that down at Portsmouth the men were being sent back to live on the ships more than was expected. He was greatly indebted to the Fleet-Surgeon for his interesting paper.
Colonel J. LANE NOTTER said that he served in Malta in 1871-72, when all Malta fever was classified as a sort of typhoid or malarial fever. In those years it was extremely prevalent, and coming out from England, where the theory was held that milk was the common cause for the dissemination of typhoid fever, he took the precaution of only using tinned milk, with the result that during the years he was there neither himself nor any member of his household suffered from Malta fever. The curious thing was that the restrictions with regard to milk were taken as a precaution against typhoid fever and not against Malta fever as it was now understood. He well knew the cases Fleet-Surgeon Home referred to in Malta, for he had had charge of the forts there, and the relative humidity of the climate and other conditions of life in the island were all factors affecting the health of the troops serving in that place.
Colonel MACPHERSON said that Fleet-Surgeon Home had told them mainly one thing-a fact which perhaps they already well understood-that over-crowding was the cause of ill-health, but so far as the Army service was concerned as compared with the Navy they were very largely at the mercy of the Navy with regard to the accommodation and ventilation of the transports that conveyed soldiers to India and the Colonies. He (Colonel Macpherson) had had considerable experience of those transports, and had investigated the incidence of disease with a view to increasing the cubic space and improving the methods of ventilation. It was found that troops, even healthy troops, conveyed on those transports suffered much more from diseases of the respiratory system, and especially from pneumonia, than troops ashore on any station at home or abroad. It was extremely difficult to convince the authorities that this was the case, and he particularly desired to ask Fleet-Surgeon Home what had been done to improve ventilation in recent years. Up to the time of his last voyage on a transport, from Southampton to Hong Kong in 1904, the ventilation, so far as the artificial ventilation was concerned, consisted of what was called the air-exhaust system. Air was exhausted from the decks by means of a steam jet, and air was introduced between decks to take its place from any source, not necessarily from the open air. It was not introduced from outside the ship, but from somewhere inside the ship. He was told, however, that air could be introduced from outside by reversing the jet, and experiments were made to test this. The candles flickered certainly at the ventilation inlet nearest the propelling force, but at those furthest away they did not flicker at all. This system of ventilation by propulsion by means of a steam jet was apparently of no use. Then it was suggested that electric ventilation should be employed, and electric fans that revolved like paddle-wheels and simply circulated air were introduced. They were not of a construction that ensured fresh air being introduced in a steady stream from outside, but that was the system employed in the hospital of the transport ship in 1904. With regard to this question of the ventilation of the decks of the ships, he had the advantage last year of making a voyage in one of the transports of the United States Army, where they had an excellent system of ventilation by propulsion fans. They had large deck-houses, with special engines for working the electric fans that propelled the air from outside and flooded the between decks with fresh air through air-tubes. It was exactly similar as regards distribution of fresh air to the steam-exhaust system of the British transports, except that in the American system there was a regular current of air, and the decks were absolutely fresh. He would like to know from Fleet-Surgeon Home whether some more scientific method of ventilation had been introduced in recent years.
Professor W. J. R. SIMPSON said that he had only once been in Maltaand that was in quarantine-so that he had little experience with regard to the matter upon which Fleet-Surgeon Home had given them such an interesting paper. He thought that the main interest of the paper lay in the differentiation that he had made between the species of fevers. Of course, it was not a differentiation such as one would like to see nowadays with regard to pathological investigations and so on, but he thought that he had brought out the fact very well that there was certainly a disease besides the typhoid fever and Malta fever which might possibly affect the ships under particular conditions. He (Professor Simpson) remembered listening to a paper in 1894 by Colonel Crombie, I.M.S., in Calcutta, in which he gave reasons for believing that there was a large number of unclassified fevers quite apart from the malarial fever. Since that time many of these unclassified fevers had been differentiated. Other fevers undoubtedly had to be examined, and they must not be content with the categories they had at present. He quite agreed with Fleet-Surgeon Home that a great deal could be learned from the older books.
In looking into the old histories of plague, and only recently in West Africa, examining some of the medical records which went back to 1820, be had come across some remarkable notes with regard to diseases. The writers had a good grasp of the conditions that existed at those times, and they were able from the clinical side to differentiate the diseases. With regard to the fever of overcrowding, he thought that with a higher temperature above the hammocks, such as 810 F., and overcrowding, the conditions were such that it was just possible that the cells of the body might from defective metabolism secrete toxins and produce poisonous effects resulting in the symptoms mentioned. The Black Hole of Calcutta might also be cited as an instance of overcrowding in addition to suffocation, and in that case there followed diseases with fever and symptoms of poisoning which were attributable directly to this overcrowded state. In the Navy there might very well be conditions producing such diseases. In Captain Cook's "Voyage Round the World " he showed how a system of good ventilation aboard had got rid of diseases which in other ships had been produced by overcrowding, and, indeed, it seemed as though thorough and proper ventilation would be a safeguard. Sir SHIRLEY MURPHY said that'he would be glad if Fleet-Surgeon Home could say whether influenza was manifesting prevalence in the localities and period to which he referred. He would not say that the whole of Fleet-Surgeon Home's difficulty would be overcome by the acceptance of the influenza theory, but this theory might account for some of the phenomena he described. He (Sir Shirley Murphy) was particularly interested in the statement with regard to the development of this disease in overcrowded conditions. They could see what influenza did in this country in schools and institutions, and wherever there were a great number of people gathered together. In the case of aggregation of people a type of disease is sometimes met with so aberrant as to give an impression that some other malady than influenza is in question. A scapegoat for Malta fever had, indeed, been found, but he supposed that whatever use they might make of the goat they could not put upon it the responsibility for all the evils Malta suffered from, and there might be cases in regard to which they could not accept the explanation that goat's milk was the cause. He thought that, seeing the erratic and uncertain manner in which influenza behaved in this country, and presumably also abroad, it would be well to take into account the possible responsibility of this disease for the phenomena which Fleet-Surgeon Home had been considering.
Dr. W. H. HAMER said that he had copied some remarks from a paper which Fleet-Surgeon Gipps read before the Epidemiological Society some nineteen years ago.' The author said, speaking of micro-organisms in general and of the Micrococcus melitensis in particular, that (at that time) he inclined to the belief that the organisms varied in many ways according to the condition of the soil in which they became implanted; "in fact," he said, "their presence and diversity may be more effect than cause." He further said that he was '' not altogether inclined to attribute this fever to the presence of these peculiar organisms, but rather to associate them as the result of some specific poison which, acting as a ferment, induces these peculiar forms of germs. That they are intimately connected," he added "(post or propter), with this disease there is no doubt." He (Dr. Hamer) thought it would be interesting to learn whether Fleet-Surgeon Gipps still entertained these heretical views. Sir Shirley Murphy's suggestion that possibly influenza had something to do with the fevers of Malta was a very interesting one. Malta, from an epidemiological point of view, stands where two empires meet. It is situated at the junction of the empire of influenza on the north and west and that of dengue on the south and east. The waves of dengue travelling west and north break in the Mediterranean, and exhibit marked inability to penetrate into Europe. The " mist-born " influenza, on the other hand, showed comparatively little capacity for spreading into the sunnier tropics. It was a very remarkable thing that in Malta, where one would expect to find a good deal of confusion between these two maladies, one heard, save at times of-pandemic prevalence, little or nothing about either of them. It was a striking fact that, in the classical work of Surgeon-Captain Hughes on "Undulant Fever," while some space was devoted to the question of diagnosis, there was no reference made in this connexion to either dengue or influenza.
Dr. FARRAR said that he desired to draw attention to one aspect only of the paper. Fleet-Surgeon Home had assumed, what all of them as sanitarians had taken for granted, that the conditions of overcrowding and bad air were unhealthy, and he had gone perhaps rather too far in the direction of connecting this particular variety of disease if it were a true variety-with the conditions of overcrowding. He had rather assumed this connexion than actually proved it. A paper had lately been issued from the Home Office on ' " On Malta Fever," Trans. Epidem. Soc. Lond., (1889-90), ix,'p. 76.
at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from the ventilation of factories and the conditions of combined moisture and heat in workrooms, and a great many statements, largely from German sources, had been collected to show that overcrowding and bad conditions of air were after all not so unhealthy as had been commonly supposed. It was stated that the emanations from the human body, which they had been accustomed to associate with conditions of ill-health, could not be considered unhealthy, however disagreeable they might be on other grounds. The question therefore was whether after all overcrowding was, per se, an unhealthy condition. That any particular noxa would breed better under conditions of overcrowding they would not deny, but their whole position in regard to the effects of overcrowding needed, in the light of this recent paper, to be reconsidered.
Fleet-Surgeon HOME thanked the members of the Section for the kind reception they had given to his paper, and he related the particulars of what he described as the worst epidemic of fever that from overcrowding had occurred in the Navy in his time. It was in 1883, in a ship which had 431 men on her lower deck when she would usually have had only 220. Moreover, owing to her tendency to roll, the scuttles through which outside air might enter her lower deck were kept closed. At Colombo a number of the men fell ill with a fever, and until the vessel reached Hong Kong there was a continuous series of cases. The fever was said to resemble typhus. It appeared to be quite a distinct fever and was very prolonged; the average duration was 145 days. Severe rheumatic pains followed it-the only diagnostic they had for Bruce's Malta fever in those early days. He had not known of an epidemic so severe since that time, but, of course, they did not now take such long slow passages as they did then. Overcrowding, as he understood it, was a function of the cubic space and the ventilation of that space. He could not give information about the pathology of the malady; in those days they had not the means of research they now possessed. The Black Hole of Calcutta furnished an historic example of overcrowding, and he was interested to learn that such consequences followed as stated by Professor Simpson. He agreed with that speaker as to the value of the older books. A very good book on West Africa was written by Lind, 1777, entitled " An Essay on Diseases incidental to Europeans resident in Hot Climates." Lind mentioned that in malarial regions it was a good thing to have a fire inside the hut that the smoke might keep away the fever; the effect of the smoke would be to drive off the mosquitoes. As to ventilation, at the present time they had artificial ventilation, fans for introducing air into ships. The fans they used were not fiat but circular. The efficiency of a fan was mainly in the periphery, and in that respect this scirocco fan was admirable. As to the St. Jean d'Acre, it must be remembered that at Malta she was lying in a close harbour, while at Corfu she had a wide, open harbour, and was lying about a mile from the shore. He was not responsible for the name of " Malta fever." The reason why he did not say anything about influenza was because influenza was separately mentioned and discriminated in the returns. When he was in the Mediterranean in 1889 there was no question of influenza. It was not until after the great pandemic outburst of influenza in 1889 that in the issue of the Blue-book for 1890 cases of influenza were found recorded in Mauritius and elsewhere in the tropics. Influenza died out very quickly in the tropics, the poison perishing at short distances, and people in the tropics lived practically in the open air.
